INTRODUCTION
In the middle Miocene time of the southwest Japan, widespread magmatism occurred forearc region, which was almost contemporaneous with the clockwise rotation of southwest Japan arc and the commencement of subduction of the young hence hot Shikoku Basin of the Philippine Sea plate beneath it (Tatsumi et al., 2001; Sumii and Shinjoe, 2003; Kimura et al., 2005) . To the south of Median Tectonic Line, felsic to intermediate volcanoplutonic complexes (Outer Zone Granitic Rocks; Shibata, 1962) were emplaced in the forearc accretionary complex. The Outer Zone Granitic Rocks consist of calcalkaline I-type and S-type granitic rocks; the former distributes farther to the trench and the latter closer to the trench (e.g., Nakada and Takahashi, 1979) .
Ashizuri igneous complex in the southwestern Shikoku ( Fig. 1 ) may be included into the Outer Zone Granitic Rocks, though it is the only alkaline igneous complex among the Miocene volcano-plutonic complexes in the Outer Zone of southwest Japan. The Ashizuri complex is composed mainly of felsic lithology including syenitic and granitic rocks with subordinate amount of alkaline gabbro and dolerite. Murakami et al. (1983) pointed out that the felsic member of the Ashizuri complex is akin to ite), stage IV (coarse-grained biotite granite), and stage V (alkali dolerite and syenite porphyry dikes). It should be noted that the mafic lithologies are only present in the stage I and V. Stage I gabbro and dolerite occur as enclaves within syenitic rocks of the stage II and III. Stage V alkali dolerite occurs as dikes which cut the stage II syenitic rocks (Murakami et al., 1989) . Stein et al. (1996) demonstrated that the gabbroic rocks of the stage I show incompatible trace element features of the oceanic island alkalic basalts. Shinjoe et al. (2003) also reported similar trace element characteristics for the alkali dolerite of the stage V. Syenitic and granitic rocks of the Ashizuri complex also fall in the within-plate granite field of trace element discrimination diagrams (Pearce et al., 1984) due to the enrichment in both large ion lithophile and high field strength elements (Stein et al., 1996) . Shibata and Nozawa (1968) reported the first K-Ar age of 13 ± 2 Ma for the mixture of biotite and hornblende from the sample at the Cape Ashizuri. Murakami et al. (1989) reported five FT zircon ages and three K-Ar ages. Reported FT zircon ages ranges from 10.0 to 16.1 Ma, though the zeta calibration (Hurford, 1990) had not been applied on the age determination. Biotite K-Ar age for a biotite granite of the stage VI was 12.9 ± 0.6 Ma, which was in accord with the age reported by Shibata and Nozawa (1968) , while whole rock K-Ar ages were 12.0 ± 0.6 Ma and 14.0 ± 0.7 Ma. The latter age was for alkali dolerite of the stage V, and the rock type for the former age was not described. Hence the radiometric ages of the Ashizuri complex reported so far scatter from 10 to 16 Ma. Additionally, no clear correlation was observed between reported ages and igneous stages.
SAMPLES AND EXPERIMENTS
Zircon grains were separated from two samples. Localities of the samples are shown in Fig. 1 (Murakami et al., 1983) .
plex from the area of the stage II rock of Murakami et al. (1989) . The other is a coarse-grained biotite-granite (ASH5) in the north of the complex, which belongs to the stage IV rock of Murakami et al. (1989) . The sampling site of the ASH5 is almost same where a biotite granite sample of 12.9 Ma K-Ar biotite age reported by Murakami et al. (1989) was sampled. Most of separated zircon crystals are euhedral or subhedral morphology (Fig.  2) . Color variation is observed in zircon grains in these samples (Fig. 2) of reddish and light brownish tint grains with subordinate amount of dark brownish grains (<3%). They are equant or elongated crystals and 100-300 µm in diameter. For the analysis, zircon grains were pressed into a soft PFA sheet, and their surface was polished using 3-, and 1-µm diamond paste. The U-Pb age of zircon was determined using an ICP-MS (VG Plasma Quad 3) with a frequency quintupled (λ = 213 nm) Nd-YAG laser ablation system (New Wave Research UP-213) at the Earthquake Research Institute, University of Tokyo. The detail of the analytical protocol followed after Orihashi et al. (2003 Orihashi et al. ( , 2008 . The analytical precision and accuracy of the zircon U-Pb dating were discussed in Orihashi et al. (2008) . Weighted means of the 238 U-206 Pb and 235 U-207 Pb ages for the duplicated analyses (n = 19) of 91500 zircon standard during this study are 1053.8 ± 5.6 Ma (2σ) and 1065.4 ± 10.8 Ma (2σ), respectively, showing an agreement with the ID-TIMS data determined by Wiedenbeck et al. (1995) .
RESULTS AND DISCUSSION
U-Pb isotopic data of the individual analytical spots are listed in Appendix. Analyzed points were plotted on the Terra-Wasserburg concordia diagram (Fig. 3 ) using the computer program Isoplot 3.0 (Ludwig, 2003) . Discordant data plotted away from the concordia curve greater than 2σ errors were excluded. Ranges of 238 U-206 Pb ages of concordant data for the groups of zircon grains with different tint are summarized in Table 1 . No obvious age discrepancy was found between the groups. 238 U-206 Pb ages of concordant data (n = 23) of ASH5 range from 12.39 to 14.00 Ma. It is notable that 238 U-206 Pb ages of three concordant analytical data of a zircon grain of light brownish color in ASH5 (Fig. 2) range from 15.67 to 16.10 Ma, older than the other concordant data beyond 2σ errors (Fig. 3) .
238 U-206 Pb ages of concordant data (n = 31) of ASH54 range from 12.40 to 13.56 Ma. Weighted mean of 238 U-206 Pb ages and concordant ages of concordant analytical data are shown in Table 2. 238 U-206 Pb ages of the two samples suggest that the felsic lithologies (stage II to VI) of the Ashizuri complex were formed almost simultaneously at ca. 13 Ma.
238 U-206 Pb age of ASH5 (13.12 ± 0.09 Ma) is also consistent with biotite K-Ar age (12.9 ± 0.6 Ma), previously reported for the sample from the same locality (Murakami et al., 1989) .
Timing of the Neogene alkaline magmatism and related geologic events in the Shikoku and Chugoku dis- trict are summarized in Fig. 4 . The U-Pb age of the Ashizuri complex is clearly after the clockwise rotation of southwest Japan (Otofuji et al., 1991; Shimada et al., 2001) . It is also placed in the youngest part of the range of the radiometric ages of the Outer Zone Granitic Rocks (e.g., Sumii and Shinjoe, 2003) . Since most of radiometric ages of the Outer Zone Granitic Rocks reported so far were determined by biotite K-Ar or zircon FT methods, reported ages represent cooling stage (~300°C) of the granitic rocks. Closure temperature of U-Pb system in zircon (~900°C) suggests that the ages reported in this study represent zircon crystallization in felsic magma. Thus it is certain that the felsic rocks of the Ashizuri complex was formed after the intrusion of most of the Outer Zone Granitic Rocks. A grain with 15.80 ± 0.17 Ma (2σ) 238 U-206 Pb age from the sample ASH5 (Table 2 ) might suggest the presence of a concealed granitic rocks formed coeval with Outer Zone S-type Granitic Rocks beneath the Ashizuri complex, since this age is close to the U-Pb zircon age for the Kumano Acidic Rocks, one of the Outer Zone S-type Granitic Rocks in the Kii peninsula (Orihashi et al., 2007) . These results also support that the felsic magmatism in the Ashizuri complex was not simultaneous with the Outer Zone S-type Granitic Rocks, but succeeded them.
The occurrence of alkali basaltic rock in the forearc region of Miocene southwest Japan is sometimes ascribed to the off-ridge magmatism of the Shikoku Basin (e.g., Kimura et al., 2005) . However, the incompatible element characteristics of basaltic rocks in the Ashizuri complex are similar to those of OIB (Stein et al., 1996) , that is, much enriched character than those reported for off-ridge alkali basalt sill in the Shikoku Basin (e.g., HickeyVargas, 1998) . By the result of this study, we can only conclude that the magmatism of the stage I alkali gabbro and dolerite occurred no later than ca. 13 Ma. However, existence of alkali dolerite dikes of the stage V clearly cutting the stage II rocks suggests that intrusion of the alkali basalt magma did take place later than ca. 13 Ma felsic magmatism in the Ashizuri complex. Hence the intrusion of alkali basaltic magma in Ashizuri complex did occur after the subduction of Shikoku Basin of the Philippine Sea plate beneath the southwest Japan arc. Hence, the alkali basaltic magma of Ashizuri complex may have been derived from a depth possibly deeper than that of subducted Shikoku Basin of the Philippine Sea Plate.
A lamprophyre dike of 17.7 ± 0.5 Ma (Uto et al., 1987) age was reported from Shingu area in central Shikoku (Fig. 4) . Therefore, intrusion of alkaline basalt magma occurred in Shikoku before and after the rotation of southwest Japan. Activity of forearc alkaline basaltic magmatism in the Shikoku might range over several million years and have been related to widespread alkaline magmatism occurred from 17 Ma to present mainly in Chugoku and northern Kyushu areas (Kimura et al., 2005 
